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REMARKS 

Entry of the foregoing, reexamination and further and favorable reconsideration of 
the subject application in light of the following remarks, pursuant to and consistent with 37 
CF.R. § 1.116, are respectfully requested. 
I. Claim Status & Amendments 

A. Claim Status 

According to the Office Action Summary, claims 1-37 were pending in this 
application when last examined. Claims 11, 12, 17-22, and 27-37 have been examined on 
the merits. Claims 1-10, 13-16, and 23-26 have been withdrawn from consideration. 

The present amendment hereby cancels claims 12, 18, 21 and 22 without prejudice 
or disclaimer to the subject matter canceled therein. Applicants reserve the right to file a 
continuation or divisional application on any canceled subject matter. The present 
amendment also amends claims 11, 17, 21, 27, 34, and 35. 

1-11, 13-17, 19, 20, and 2^37)will 



Upon entry of the present amendment, claims 
be pending in this application. 

B. Amendments to the Specification & Claims 

By the foregoing amendment, the Specification has been amended to make reference 
to the depository information. Furthermore, claims 12, 18, 21 and 22 have been canceled 
without prejudice or disclaimer and clahns 11, 17, 21, 27, 34, and 35 have been amended. 

The Examiner has indicated that the clean and marked up version of claim 1 1 in the 
Amendment and Reply dated May 29, 2002 are not the same and that the clean version is 
being examined. The Examiner has further indicated that claim 17 in the May 29, 2002 



# 
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Amendment and Reply contains a bracket indicative of a deletion. The amendments made 
to claims 11 and 17 in the Marked-up copy of the claims attached to the May 29, 2002 
Amendment and Reply were inadvertently not transcribed to the clean copy of the claims at 
the beginning of that document. The present amendment hereby corrects these inadvertent 
errors. Claims 11 and 27 have been amended to correct inadvertent typographical errors. 
Claims 11, 17, 21, and 27 have been amended to include the terminology " wherein the j 
percentage of eicosapentaenoic acid to the total fatty acids in said lipid is 0.5% by weight 
or less." Support for these amendments can be found, at least, in claims 12, 18, and 22. i 
Claims 34 and 35 have been amended to substitute "genus" for subgenus. Support for 
these amendments can be found in the Specification, at least, at page 6, lines 5-11. 

No new matter has been added by any of the foregoing amendments to the 
Specification or the claims. 



II. Rejection Under 35 U.S.C. § 112, Second Paragraph 

Claims 11, 12, 17-22, and 27-37 stand rejected under 35 U.S.C. § 112, second 
paragraph, as allegedly being indefinite. See July 25, 2002 Official Action at pages 2-3. 
For at least all of the reasons set forth below. Applicants respectfully traverse this 
rejection. 

In particular, the Examiner has indicated that claims 11 and 21, and claims 12 and 
22 respectively are substantial duplicates. For the sole purpose of expediting prosecution 
and not for acquiescing to the Examiner's rejection, the present amendment hereby cancels 
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claims 21 and 22 without prejudice or disclaimer thereto. Accordingly, these amendments 
render the rejection moot. 

Claim 21 has been indicated as being confusing since the antecedent basis for "fat" 
in the recitation "of arachidonic acid in fat" is purportedly not clear. For the sole purpose 
of expediting prosecution and not for acquiescing to the Examiner's rejection, the present 
amendment hereby cancels claims 21 without prejudice or disclaimer thereto. 
Accordingly, this amendment renders the rejection moot. 

The Examiner further believes that claims 34-37 are confusing because the nature of 
the taxonomic group "subgenus Mortierella" is unclear. For the sole purpose of expediting 
prosecution and not to acquiesce to the rejection, Applicants have amended the claims to 
refer to the taxonomic group as the "genus." Accordingly, this amendment renders the 
rejection moot. 

According to the Examiner, claims 11-12, 17-22, and 27-33 are allegedly confusing 
for not specifying whether the weight percent is dry or wet weight. Applicants 
respectively traverse this rejection. 

The concept of "dry or wet weight percentage" is inapplicable to the claim as 
written. First, Applicants note that the claim reads on "An isolated lipid containing 
I arachidonic acid wherein the arachidonic acid content to the total fatty acids in the lipid is 
i 50% by weight or more . . . ". Clearly, one skilled in the art would be able to easily 
ascertain when the arachidonic acid content in the total fatty acids in the lipid is 50% or 
more by weight regardless as to whether it is a dry weight percentage or a wet weight 

percentage. Either way, it is still 50 % by weight or more. 

\ ^ 
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Thus, in this regard, the concept of "wet percent or dry percent" weight is not 
applicable here. To further illustrate this. Applicants submit that the wet percentage is 
obtained according to the method described in the attached "Official Methods and 
Recommended Practices of the American Oil Chemists' Society 4th Edition." See the 
attached copy. In particular, the lipid to be analyzed is hydrolyzed and methyl-ester ified so 
as to convert fatty acids in the lipid to corresponding fatty acid methyl esters. An amount 
of each fatty acid methyl ester is then determined by gas chromatography, and a percentage 
of a specific fatty acid methyl ester, such as arachidonic acid methyl ester or 
eicosapentaenoic acid methyl ester per the total amount of all fatty acid methyl esters is 
then calculated. Therefore, the concept of "wet percent or dry percent" weight is not 
applicable. 

Second, the rejection fails to set forth an adequate basis as to why one of skill in the 
art would not be able to ascertain when the arachidonic acid content in the total fatty acids 
in the lipid is 50% or more by weight regardless as to whether it is a dry weight percentage 
or a wet weight percentage. 

In view of the above. Applicants respectfully request the withdrawal of the 
Examiner's rejection of the claims under 35 U.S.C. § 112, second paragraph. 

IV. Rejection Under 35 U.S.C. § 112, First Paragraph 

Claims 36 and 37 have been rejected under 35 U.S.C. § 112, first paragraph, as 
containing subject matter which was purportedly not described in the Specification in such 
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a way as to enable one skilled in the art to make and/or use the invention. See July 25, 
2002 Official Action, page 3. 

According to the Examiner, claims 36 and 37 allegedly employ a novel strain of M. 
alpina to obtain a specific product. As such, the Examiner has indicated that referral to an 
appropriate deposit under the Budapest Treaty is required. 

Applicants note that the mutant strain, Mortierella alpina SAM2153, has been 
deposited and accepted for deposit under the terms of the Budapest Treaty. Specifically, 
Mortierella alpina SAM2153 was deposited as a national deposition in Japan on August 5, 
1996 and was given the deposit Accession No. PERM P-15767. On July 26, 1999, the 
International Depository Authority accepted a request for transfer to a deposit under the 
Budapest Treaty and was thus given the deposit Accession No. BP-6794. 

Applicants are in the process of preparing a signed declaration pursuant to 37 
C.F.R. § 1.808 regarding the restrictions on the availability of the deposited biological 
material. Applicants will submit this declaration as soon as possible. 

Applicants have further amended the Specification at page 12 such that the 
Specification identifies the organism by the deposit (accession) number, and includes the 
date of deposit, the name and address of the depository. As further proof that the deposit 
has been made, a copy of the receipt of deposit, and an English language translation 
thereof, is attached herewith. 

Since the biological material was deposited and accepted under the terms of the 
Budapest Treaty, Applicants respectfully request withdrawal of this rejection under 35 
U.S.C. § 112, first paragraph. 
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V. Rejection Under 35 U.S^C. § 102 And § 103(a) 

Claims 11, 12, 17-22 and 27-37 have been rejected under 35 U.S.C. § 102(b) as 
being anticipated by, or in the alternative, under 35 U.S.C. § 103(a) as being obvious over 
Totani et al, Ind. Appl. Single Cell Oils, Ed. Kyle et al., American Oil Chemists 
Society, Champaign, Illinois, pp. 52-60 (1992) ("Totani"). See Official Action, pages 4-5 
and 4. 

Claims 11-12 and 17-22 have also been rejected under 35 U.S.C. § 102(b) as being 
anticipated by or, in the alternative, under 25 U.S.C. § 103(a) as being obvious over Li et 
aL , The Canadian Journal of Chemical Engineering, 73: 135-139 (1995) ("Li"). See 
Official Action, pages 5-7. 

For at least all of the reasons set forth below. Applicants respectfully traverse these 
rejections. Given that the Examiner has used the same arguments for both rejections. 
Applicants address both rejections together below. 

The cited references fail to either anticipate or render obvious the claimed invention 
because they fail to teach or suggest each and every limitation of the claimed invention. 

To anticipate a claim, a single prior art reference must teach, either expressly or 
inherently, each and every element of the claimed invention. See M.P.E.P, § 2131; 
Verdegaal Bros, v. Union Oil Co. of California . 814 F.2d 628, 631, 2 U.S.P.Q.2d 1051, 
1053 (Fed. Cir. 1987); Hybritech Inc. v. Monoclonal Antibodies. Inc.. 802 F.2d 1367, 
1379, 231 U.S.P.Q. 81, 90 (Fed. Cir. 1986). 

In addition, to establish a prima facie case of obviousness, three criteria must be 
met. First, there must be some suggestion or motivation in the reference to combine either 
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the references themselves or to modify or combine the reference teachings. See M.P.E.P. 
§ 2143; In re Vaeck . 947 F.2d 488, 20 U.S.P.Q.2d 1438 (Fed. Cir. 1991). This element 
requires that the Examiner must show "some objective teaching in the prior art or that 
knowledge generally available to one of ordinary skill in the art that would lead that 
individual to combine the relevant teachings of the references." In re Fine, 837 F.2d 
1071, 1074, 5 U.S.P.Q.2d 1596, 1598 (Fed. Cir. 1988). In other words, the Examiner 
must provide a logical reason as disclosed in the prior art at the time of the invention for 
combining the references along the lines of the invention; otherwise the use of such 
teachings as evidence of non-obviousness will entail impermissible hindsight. Ex parte 
Stauber and Eberle . 208 U.S.P.Q. 945, 946 (Bd. App. 1980). 

Second, the prior art must provide a reasonable expectation of success. See 
M.P.E.P. § 2143.02; Vaeck, 947 F.2d at 488, 20 U.S.P.Q.2d at 1438; In re Merck & 
Co.. Inc. . 800 F.2d 1091, 231 U.S.P.Q. 375 (Fed. Cir. 1986). 

Third, the prior art references must teach or suggest each and every element of the 
claimed invention. See M.P.E.P. § 2143.03; In re Royka. 490 F.2d 981, 180 U.S.P.Q. 
580 (C.C.P.A. 1974); In re Wilson . 424 F.2d 1382, 1385, 165 U.S.P.Q. 494, 496 
(C.C.P.A. 1970). 

In the instant case, the cited references fail to either anticipate or render obvious the 
claimed invention because they fail to teach or suggest each and every limitation of the 
claimed invention. In particular, the claimed lipid composition is characterized by a 
combination of two properties: (1) the content of arachidonic acid per total fatty acids in 
the lipid is 72% or 50% by weight or more, and (2) the content of eicosapentaenoic acid 
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per total fatty acids in the lipid is 0.5% or less. In other words, the lipid of the present 
invention is characterized by a combination of a high content of arachidonic acid and a low 
content of eicosapentaenoic acid. 

Applicants were the first to develop this unique lipid by culturing a novel mutant 
microorganism in which 0)3 desaturase activity has been decreased or is lacking, and which 
has been obtained by mutating a microorganism capable of producing arachidonic acid and 
belonging to the genus Mortierella. 

Neither of the cited references describe a lipid simultaneously having both of these 
properties. Similarly, neither reference suggests that such a lipid can be produced. In 
fact, neither reference discloses a lipid having a low content of eicosapentaenoic acid. 
Thus, for this reason alone the rejection should be withdrawn. 

Nonetheless, the Examiner indicated that Applicant's arguments in the Amendment 
and Reply dated May 29, 2002 are unpersuasive because the arguments were directed to 
the process steps of using a mutant having decreased o)3 desaturase, whereas the claims are 
directed to a product-by -process. In this regard, the Examiner argues that the patentability 
of a product does not depend upon its method of production. 

However, as discussed above, the lipid of the present invention contains both a high 
ratio of arachidonic acid and a low content of eicosapentaenoic acid. Applicant's 
arguments in the previous Amendment and Reply did discuss the failure of the methods of 
the prior art to describe or suggest the novel means used in the present invention. These 
arguments also pointed out that the prior art references do not produce the claimed lipid of 
the present invention. In particular, the prior art references fail to describe or suggest the 
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lipid of the present invention that contains both a high ratio of arachidonic acid and a low 
content of eicosapentaenoic acid. 

Thus, for at least all of the reasons set forth above, Applicants respectfully request 
withdrawal of the rejection under 35 U.S.C. § 102(b), or in the alternative, under 35 
U.S.C. § 103(a). 

CONCLUSION 

In the event that there are any questions relating to this Amendment and Reply, or 
the application in general, the Examiner is invited to telephone the undersigned concerning 
such questions so that prosecution of this application may be expedited. 



Respectfully submitted, 



Burns, Doane, Swecker& Mathis, L.L.P. 




Jay F. Williams 
Registration No. 48,036 



P.O. Box 1404 

Alexandria, Virginia 22313-1404 
(703) 836-6620 



Date: January 27, 2003 
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Attachment to Amendment and Reply dated January 27> 2003 
Marked-up Copy of Amended Claims 11, 17, 21, 27, 34, and 35 

([bracketed] items deleted; underlined items added) 

1 1 . (Twice Amended) An isolated arachidonic acid-containing microbial lipid 
containing 72% by weight or more of arachidonic acid to the total fatty acids in said lipids 
wherein said lipid is obtainable by extracting microbial cells with an organic solvent, and 
wherein the percentage of eicosapentaenoic acid to the total fatty acids in said lipid is 0.5% 
by weight or less . 

17. (Twice Amended) An isolated lipid containing arachidonic acid wherein the 
arachidonic acid content in the total fatty acids in the lipid is 50% by weight or more, 
wherein the percentage of eicosapentaenoic acid to the total fatty acids in the lipid is 0.5% 
by weight or less, said lipid being obtained by culturing a microorganism [according to any 
one of claims 13 to 16] in which cp3 desaturase activity has been decreased or is lacking, 
wherein said lipid is obtainable by extracting microbial cells with an organic solvent, and 
farther wherein said microorganism is obtained by the mutagenesis of a microorganism 
capable of producing arachidonic acid and belonging to the genus Mortierella, the genus 
Conidiobolus , the genus Pythium, the genus Phytophthora, the genus [Penicullium] 
Penicillium . the genus Cladosporium, the genus Mucor, the genus Fusarium, the genus 
Aspergillus, the genus Rhodotorula, the genus Entomophthora, the genus 
Echinosporangium or the genus Saprolegnia, 



c.' 
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Attachment to Amendment and Reply dated January 27, 2003 
Marked-up Copy of Amended Claims 11, 17, 21, 27, 34, and 35 

([bracketed] items deleted; underlined items added) 

21. (Amended) An arachidonic acid-containing microbial lipid containing 72% 
by weight or more of arachidonic acid in fat per total fatty acids in said fat , wherein the 
percentage of eicosapentaenoic acid to the total fatty acids in said lipid is 0.5% by weight 
or less . 

27. (Amended) An isolated arachidonic acid-containing microbial lipid, wherein 
the [arachidonic] arachidonic acid content per the total fatty acid in the lipid is 50% by 
weight or more, wherein the percentage of eicosapentaenoic acid to the total fatty acids in 
the lipid is 0.5% by weight or less, and wherein the lipid is obtainable by culturing a 
microorganism in which o>3 desaturase activity has been decreased or is lacking at a 
temperature lower than the optimum growth temperature from the start of culturing or after 
culturing at the optimum growth temperature, said microorganism being obtained by 
mutagenesis of a microorganism capable of producing arachidonic acid and belonging to 
the genus Mortierella, the genus Conidiobolus ^ the genus Pythium^ the genus 
Phytophthora, the genus [Penicullium] Penicillium . the genus Cladosporium, the genus 
Mucor, the genus Fusarium, the genus Aspergillus, the genus Rhodotorula, the genus 
Entomophthora, the genus Echinosporangium or the genus Saprolegnia; and then 

recovering said arachidonic acid-containing microbial lipid from the culture. 
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Attachment to Amendment and Reply dated January 27> 2003 
Marked-up Copy of Amended Claims 11, 17, 21, 27, 34, and 35 

([bracketed] items deleted; underlined items added) 

34. (Amended) The lipid according to claim 27, wherein the microorganism 
belongs to the [subgenus] g^rms Mortierella, 



35. (Amended) The lipid according to claim 34, wherein the microorganism 
belonging to the [subgenus] genus Mortierella is Mortierella alpina. 
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Attarhment to Amendment and Reply dated January 27, 2003 
Marked-up Copy of Amended Specification 

([bracketed] items deleted; underlined items added) 

Marked-up copy of the amended paragraph at page 12, lines 3-12: 

— As mutant strains of the present invention, for example, [ Mortierella alpina] 
Mortierella alpina SAM2153 ( Accession No. PERM P-15767) ( Accession No . PERM BP- 
6794) wherein a)3 desaturase activity has been extremely decreased that was induced by the 
present inventors from [ Mortierella alpina] Mortierella alpina IP08568 capable of 
producing arachidonic acid can be used, but it is not limiting said to strain, and all other 
mutant strains that exhibit the ratio of an activity of smaller than 1 relative to 
eicosapentaenoic acid of the parent strain cultured under a low-temperature condition set as 
1. The mutant strain. Mortierella alpina SAM2153, was deposited as a national deposition 
in Japan on August 5. 1996 and was given the deposit Accession No. PERM P-15767. On 
July 26, 1999, the International Depository Authority accepted a request for transfer to a 
deposit under the Budapest Treaty and was thus given the deposit Accession No. BP-6794. 
The International Depository Authority is National Institute of Science and Human- 
Technology Agency of Industrial Science and Technology which is located at 1-3. Higashi 
I chome, Tsukuba-shi. Ibaraki-ken, 305-8566, Japan. ~ 
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DEPOSITOR BUDAPEST TREATY ON THE INTERNATIONAL 

RECOGNITION OF THE DEPOSIT OF 

Name: SUNTORY LIMITED MICROORGANISMS FOR THE PURPOSES OF 

Representative: Shinichiro Torii PATENT PROCEDURE 

Address: 1-4 0, Dojimahama 2-chome, 

Kita-ku, Osaka-shi, Osaka RECEIPT IN THE CASE OF AN ORIGINAL 

DEPOSIT 

issued pursuant to Rule 7 . 1 by the 
INTERNATIONAL DEPOTITARY AUTHORITY 
identified at the bottom of this page. 



I . IDENTIFICATION OF THE MICROORGANISM 

Identification reference given by the (Deposition Number) 

DEPODITOR: Mortierella alpina S7Uyi2153 

FERM BP-6794 

n . SCIENTIFIC DESCRIPTION AND/OR TAXONOMIC DESIGNATION 

The microorganism identified under I above was accompanied by: 
X a scientific description 

X a proposed taxonomic designation 

(Mark with a cross where applicable) 

in. RECEIPT AND ACCEPTANCE 

This International Depositary Authority accepts the 
microorganisms identified under I above, which was received by it on 
August 5, 1996 (Date of the original deposit)^. 

IV. RECEIPT OF TRANSFER 

This International Depositary Authority accepted the 
microorganisms identified under I above, on August 5, 1996 (Date of the 
original deposit), and accepted a request for transfer to a deposition 
under Budapest treaty from the original deposition, on July 26, 1999. 
(Transferred from FERM P-15767 deposited on August 5, 1996) 

V. INTERNATIONAL DEPOSITARY AUTHORITY 

National Institute of Science and Hiiman-Technology 
Agency of Industrial Science and Technology 
Director General Shinichi Ohashi 



1- 3, Higashi 1 chome, Tsukuba-shi, 
Ibaraki-ken, 305-8566, Japan 



July 26, 1999 
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Explanation of Method Numbers: 

Each ddcdon of ineihods applyii^ lo ft specxfie type of product is designed by a eapiiol letter. 
Small lencra are introduced where seedoos are divided into subsections. The Gx$x niuneral indi- 
cates a specific method or tesL When more than one such method or test is available, small letters 
again represent the R^nbdividoa. The two numerals following the da^b c^esent the year of iniiial 
adoption. The aumetald in parentheses indicate the year of the latent issoe of the method. Methods 
are reissued when they axe revised, coirecied, reapproved or becexne offidal. 
The heading of the method de^griates whether the method is o£5cial or a reeommended practice. 
Each recommended piacdce is designated by a black stripe on the right-hand matgin. 

Surplus Methods: 

Method Qumibers followed by an asterisk have been placed in sotplus status by vote of the 
Uniform Method Cosuninee and will not bo printed in future issues of Ms manual. They will be 
listed on the index for reference purposes. Individual copies of these methods can be obtained 
upon request to the offices of the Society. 
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AOCS Official Method C 1b-89 



Fatty Acid Composition by GLC 



Marine Oils 



Definition: This method detOTuines the feny acid composidon of marine oils add marine oil esters by capillAiy column 
gas-liquid chromacograpby 

Scope- This method is designed to determine the fetry acid eompodiion of marine pUs and marine oil escers in relative 
(Area %) values, and eicosapeniaenoie acid (EPA) and docosahexaenoic add (DHA) in abiolute (mg/g) values using a 
bonded polyglycol Jiqaid phase in a flexible fused silica capillaiy column. C^.^ fatty add is used as die internal standard. 
The method is applicable to the analysis of marine oil or marine oil ethyl or methyl cners, capsules of EPA and DHA and 
minor naturally occurring polyunsaturated fatty acids (see Notes, I). 



Apparatus 

1. Gas chromaiogiapb — ^with capillary iiijection system 
(spUf mode prefeaed, operated at a split ratio of 1;50; 
see Notes, 2) mi flaine-ionization detector (FID: see 
Notes, 3), capable of meeting the following minimum 
requirements (see Notes, 4): 

Injection port, 250 C 
Detector; 270 C 

Oven temperature profile: 

Initial temperamre. 170 C 

Initial hold time, Q min 

Program raie, 1.0 Ohiin 

Final tempcraturCi 225 C 

Fmal hold time, 0 min 

2. The c^iUary GLC colurmi should be of flexible flised 
silica, 25 m or more in length and 0.20-*0J5 mm i^d 
The liquid phase must be bonded Carbowax-20M or an 
equivalent polyglycoL Examples of the latter are 
Supelcowax-10, 30 m x 0-25 mm (or 0.32 nmi) with 
0.25 Mm ooanng (Supdco* Inc.. Bellefontc, PA, USA; 
catalog no. 2-4079 or no^ 2-40S0) and Omegawax 320. 
30 ro X 0,32 mm id. with 0-25 pro coating (Supelco, 
Inc., catalog no, 2-4152). No constraints are placed 
upon the column supplier; however, the manttfaeturcr's 
claim for the upper tempexanixe limit of the column 
should be noted and verified. 

3. Carrier gas~bydrogen or helium, 99*99% pure or bet- 
ter, in required. 

Noi£ — An oxygen scrubber is mandatory with 
Carbowax-20M and similar columns. 

4. Any suitable amplifier, recorder, integrator or data 
processor may W used. 

5. Constant-temperature water bath or dry heating 
block— maintained at 1 00 C 

6. Screw-cap tubes— 16 x 125 mm> with leak-tight 
Teflon^'^-Iinftd caps. 

7. Vial — screw- or ccimp-cap, 12 ml- 

8. Volumetric plpets—1 and 2 mL. 

9. Pasteur-type ppcts, 

10, Volumetric flasks— 25 and 100 mL, 

11. Analytical balance— ^0.0001 g. 



12, Source of dry nitrogen. 

Reagents 
1, Sodium hydroxide— reagent grade. 



2. Methyl alcohol— reagent grade (see Notes, Caurion), 

3. BFg— 12% in methanol, 2-mL arr^atles (Supelco, Inc., 
catalog no. 3-3020. or equivalent). 

4. Isooctane— reagent grade (see Notes, Caution). 

5. Sodium chlorides-reagent grade. 

6. Cj^jQ m^yl ester— «ee Notes, S. 

7. Cjj!^ ethyl ester— see Notes, 5. 

8. Solutions — 

(a) Alcoholic sodium hydroxide (NaOH), 0,5 N^s- 
solve 2.0 g NaOH in methanol and make to 1(K) 
mL with methanoL 

(b) Sodium chloride (NaCl) — saturated solution. di$- 
solve 36 £ NaCl in 100 mL distilled water. 

Procedure 

1. Oils— 

(a) Accurately weigh (±0.1 mg> tq^proximately 25 mg 
of C^,^ methyl ester internal standard .(IS) into a 
25-n£ volumetic flask and make to volume with 
isooctane. 

(b) Pipet l-O-mL aliquocs of IS (see Notes, 6) into cul- 
ture tubes arui evaporaxe the solvent. Store the tubes 
in a freezer if they mil not be used immediately. 

(c) Accurately weigh (±0.1 mg) approximately 25 mg 
of marine oil sample (may be ftom fish oil cap^ 
eule) into the culture cube containing the IS. 

(d) Add IS mL 0-5 N NaOH- Blanket with nitrogen, 
cap tightly, mix and heat at lOOCfor5min. 

(e) Cool, add 2 mL BF^/methanol reagent, blanket 
with nitrogen, cap tightly* mix and heat at 100 C 
for 30 min. 

(f) Cool to 30-^0 C add 1 mL of isooctane. blanket 
with nitrogen, cap and vortex or shake vigcrously 
for 30 sec while still warm. 

(g) Immediately add 5 mL of sarotated NaO solution, 
blanket with nitrogen^ cap and agitate thoiaughly. 

(h) Cool to room temsterarore. When isooctane layer 
separates from the aqueous layer, transfer the 
isooctane layer to a clean glass rube, blanket with 
nitrogen and cap. 

(i) Extract ±t methanol/water phase again wUh an 
additional 1 mL of isooctane. 

(j) Combine isooctane extracts (see Notes. 7) and 
concentrate lo approximately 1 mL with a stream 
of dry nitrogen. 
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2. 



Ck) Inieci (see Notes. 3) 1-2 hL appropriaie g«s 

duoTnaogiaphic conditicms (see Appararas. 1). 
Meibyl w eOiyl e$te«— , , , 

ma of C«.o roeihyl or ethyl estw (a«»opiiate to 
the subswte lo be analyzad) IS into a 2S-niL 
volumetric flask and make to volume with 

Pipct a 1 .0-tnL aliquot ($ee Noies, 6) of the IS into 
a calnire tube, 
icj Evaporate the solvent, 
W) Acwiratdy wdigb(±0.1iiig)nomftre dM^^ 

of esters into the tube coniaittiDg the IS, add 1 mL 
of Uooctaae. bUuikot with nitrogcsn, cap aod miX 

thoroui^ily* , , 

Inject 1-2 hL under appiopnate gas chromato- 
graphic conditions (see Apparatus, 1)* 

See Bgures I. 2 and 3 for chroxnatogxams of 
methyl and e^hyl esters of various nwrine oils; see 
Charts 2 and 2 for retention tin)cs of manne oil 
mediyl esters. 



CalcnlatSons 

L Area percentages— Calculate ttic area percent for fatty 
acids by the f omula: 



Area % fatty adds = 



100 (\) 
A^-Axs 



(b) 



Ce) 



Where— 

A i= area counts f6r £Gitcy acid X 
A| = total azeacoonisfbr the chromatogram 
A|3 = area counts of ^ internal standard 
2. Calouladott ofmgofEPA and DHA per g of sample— 
(a) For marine oils and fish ail capsules (inethyl 
esters)— weight of EPA and DHA (see Notes, 9), 
aqpcssed as rag of BPA/DHA fetV g of oil: 



EPAorDHA^mj 



(AisXWs)(l-04) 



X 1000 




Tim© 



^ , ^^fMt MiftM ftf sftfttfdatiD-encaipniUted, iteam-deodortaed mesihadeti oO (eottabetative «udy sample 1) 

the text* 




Ob 
C 



.5 





- a 


1. 














« ^^^^^^^^^ 














La. 



Piraire 3. Fatty add ethyl «len of a soft^«latlii.«nw|»iilate* eommerdal prodoet, Sm«fEPA 500 (coHaboraliw study sample 
a analyaed a ftodble ftased sOtca eapOlary cohnaa (30 w x 0^ mm), coated irifh Snpdcprox-lO. under the conditions n ted 
in the text The location (Padded saturated methyl esters is Indicated Bur reHerence. 
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I 

C 



I 



I 

EC 







1 

c 






1 


Ju— 


iLJi 






Time 



Figure 3. Clin>inatogrwi of eod Uver oU (collaboratfye rtody sample 3) mt^ esters juirfywd on * fk^U teed sJUca eapJ nary 
chimin <30 in X 0,25 mm), coated wiOi Sup^covax-lU. tmder the eond&Uons noted fin the texL 



Cb) For methyl or ethyl esters— weight of BPA and 
DHA (see Notes, 9), expressed as mg of 
EPA/DHA faciy acid per g of sao^le: 

Whe]r©~ 

= area counts for EPA (20:5n-3) or 

DHA(22:6n-3) 
- area counts for internal standard 
CF ^ theoretical correction facior for 

EPA or DHA 
Wj^ =: weight of intexoal standard added 

to the sample, in zng 
W5 = sample ^dght, in mg 

3, Detector comcdon factors— Thearcdcal detector cor- 
' roction factors rtlative to C^^ (the internal staiuterd, 
IS) for Cjo^. 3 (0.99) and <i22,sn.3 <0.97) should be 
applied to the analytical data for optiinuxn accuracy* 

Precision 

L Collaborative swdy statistics, based on results from 19 
laboratories that participated in the study, appear in 
Chan 3, 

Not^ 

Methanol (methyl alcohol) is flammable and toxic. Avoid 
contact with eyes. Avoid breathing vapors. Use effective 
fume-removal device. Can react vigorously with sodium 
hydroxide, , 

Isooccaoe is highly flammable. An effective fume hood 
should be used at 9II times when worldng wi4 isoociane. 

Numbered Notes 
1. It has been diown that the alkali-catalyzed meihanoly- 
sls step for the deteamnation of long^haSn marine cril 



fatty acids produces dimethyl and mixed-alcohol esters 
from the plssticizer dioctyl [actually di(2-ethylbexyl)] 
phthalate. An independent boron trifluodde^catalyTed 
nicthanolysis step prodttced a lower levd of artifacts, 
but the official two-step process produced a higher 
conversion than either catalyst independently. The 
retention times for the dimethyl, mixed-alcohol and 
dioctyl phthalales are discussed (References* 1) in rela- 
tion to methyl esters of coaanon fatty acids on poly- 
glycol wall-coaied open-mbular GLC cohimns. 

2. There is usually sufficient sample in marine oils analy- 
sis to permit operation in the split mode. 

3. The column end may be inserted diirectly in the detec- 
tor jet> or there tnay be a connection at tt >e ba se of the 
jet, with or without makeup gas. If die FID requires 
makeup gas, nitrogen is satisfactory. 

4. These are suggested operating conditions for a 30-m 
column. 

5. Authentic standards of saturated fatty acid esters, if 
needed for peak idendftcation, are widely available. 
Upon request, the Charleston Laboratory, Southeast 
Fisheries Center, National Marina Fisheries Service, 
P, O, Box 12607, Charleston, SC 29412^607 USA, 
will provide capsules of collabtwadvc study sample 1 
tot use in oplimiring GLC cqmpment Cjj^„,3 should 
be ba$eUne separated firom Cj^jq (IS), and should 
be baseline separated ftom C^^^^ (see Fig. 1 h 

6. If die peak height of the IS is ?one-half that of the 
EPA or DHA f^aks, repeat the analysis using 2.0 mL 
oflS, 

7- optional— Wash isooctane with 2 mL of waier and dry 
over anhydrous sodium sulfate. 

8- Manual injection with a microsyringe is preferred; 
however, an auioinjection may be used. 

9. Please note thai this calculation gives results for fatty 
adds and not for esters of fatty acids. Analyst can con- 
firm detector eonection factoid with pure reference 
standards on individual instruments and capillary 
columns. 
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Cliart 1 RfitenUon timc$ and area pemat of feity ad* mclhyT Chart 2. Retention times «id a»a perc«t cf cod U w oU 
^tS of STm-d^^ meiduHte, oil (collabonitive smdy metbyi esters (c^bor^H ve study .ample 3). See Rgure 3. 
satople 1). See Vigiire I. 



Fatty acid 


dmc 
(mill) 


teteotiOA 
time 


Area 




Fixxy add 


Retention 
tune 


Relative 
tetendnn 
ume 


Area 
peFceat 


14:0 


4.14 


0.335 


8.3 




14:0 


A n 




S7 


16:0 


7,13 


0J78 


18.7 




IdIO 


7 n 


0 S76 


13.3 


16: In-? 
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12.1 




lc:m-7 


*> 71 
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18:0 


12.34 


LOO 


3.1 




le:0 
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1 A, 1 _ A 
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l8:ln-7 


13.22 


1,07 




loim-/ 




1 07 
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1. 1 o 
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E Q 
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2.9 
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1 0 C/l 

lo«70 
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0.2 




20:0 


2U.47 




O 7 
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1.8 




2DrlD*ll 


21.Uo 


1 AO 

x.oy 


100 


20:Ir\-9 
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1.71 




20tln*9 


21.25 






20:2n-6 


23.37 
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0.1 
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23,52 




O 9 
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24.66 


ZOO 


0.2 
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A 1 
V.L 
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20:3n''3 


^IC filC 

ZO.oO 


7 iK 


ft 1 
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0.8 
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2^.7 1 


7 Oft 


ft A 
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28.07 


.2.27 


1.3 








J- 27 


0.6 


20r5n*'3 


29»29 








20:5n*3 


29.43 


2.37 


7.8 


22:0 


30.32 


2.46 


0.2 




22:0 


30.50 


2.45 


0.3 


22;ln-lUl3 


31.27 


Z53 


1.4 




22:ln' 11+13 


31.50 


233 


9.0 


2Z:ln-9 


3L63 


2.56 




22:ln-9 


31.83 


'2.56 


22:4n-6 


37.17 


3.03 


0.2 




22:4n-6 


37.70 


3.03 


0.2 


22:5n-6 


38.83 


3.14 


0-2 




22;5n-6 


39.04 


3.14 


0.1 


2a:5n-3 


41.11 


333 


2.1 




22:5n*3 


41.32 


3.3Z 


1,0 


22;6n-3 
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7.9 
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43.77 
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7.0 
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3.44 
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24:1 


43.77 


3,52 
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